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ABSTRACT

The present study aims to investigate the effect of a neuromuscular training
program on knee valgus angle, and range of motion (ROM) and muscle strength of hip and ankle in male
adolescent football players with dynamic knee valgus (DKV). Valgus knee is one of the most common
neuromuscular abnormalities that is involved in causing non-contact damage to the anterior cruciate
ligament (ACL).

[VETTLE This is a quasi-experimental study. Participants were 25 adolescent male football players with
DKV who were purposefully selected from Shahin Football Academy in Amol, Iran and randomly divided
into two groups of control and training. The existence of DKV was assessed by Squats test and the valgus
angle were assessed by jump-landing test and Kinovea software. The abduction and external rotation
strength and ROM of hip and the dorsiflexion and plantarflexion strength and ROM of ankle were
evaluated with Manual Muscle Testing and a goniometer, respectively. After performing the pre-test
assessments, the subjects in the training group performed neuromuscular training for 8 weeks, while
the control group also participated in the physical fitness program of Shahin Football Academy. At the
end, assessments were performed again in two groups. To examine the differences, repeated measures
analysis of variance and Bonferroni post hoc test were used in SPSS software, version 24. The significance
level was set at 0.05.

[T The results showed a significant difference in knee valgus angle (P=0.001), abduction ROM of
hip (P=0.01), external rotation ROM of hip (P=0.01), dorsiflexion ROM of ankle with knee extension
(P=0.001), dorsiflexion ROM of ankle with knee flexion (P=0.001), hip abduction strength (P=0.002), hip
external rotation strength (P=0.01), and plantarflexion strength of ankle (P=0.03) between the control
and training groups. However, the results showed no significant difference in plantarflexion ROM of
ankle and dorsiflexion strength of ankle (P>0.05). After one month, the results showed the sustainability
of the effect of training on abduction and external rotation ROM of hip, dorsiflexion ROM of ankle with
knee extension and flexion, and dorsiflexion and plantarflexion strength of ankle.
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Extended Abstract
Introduction

algus knee is one of the most common neu-

romuscular abnormalities that is involved in

causing non-contact damage to the anterior

cruciate ligament (ACL). Due to the preva-

lence of non-contact ACL injury, the pres-
ent study aims to investigate the effect and durability of
neuromuscular training program on knee valgus and the
range of motion (ROM) and strength of selected lower
limb muscles in adolescent male football players with dy-
namic knee valgus (DKV).

Materials and Methods

This is a quasi-experimental study. Participants were
25 male adolescent football players with DKV who were
purposefully selected from Shahin Football Academy in
Amol, Iran and randomly divided into two groups of con-
trol (Age: 12.50+0.67 years, height: 1.70+0.06 m, weight:
56.41+5.46 kg, body mass index: 19.49+1.57 kg/m?) and
training (Age: 12.23+0.59 years, height: 1.67+0.10 m,
weight: 53.074+8.96 kg, body mass index: 18.83+1.54 kg/
m2). The existence of DKV was assessed by Squats test
and the valgus angle were assessed by jump-landing test
and Kinovea software. The strength and the abduction
and external rotation ROM of the hip and the dorsiflexion
and plantarflexion ROM of the ankle were evaluated with
Manual Muscle Testing and a goniometer, respectively.
After performing the pre-test assessments, the subjects in
the training group performed neuromuscular training for
8 weeks, while the control group also participated in the
physical fitness program of Shahin Football Academy. At
the end, assessments were performed again in two groups.
To examine the differences, repeated measures analysis of
variance and Bonferroni post hoc test were used in SPSS
software, version 24. The significance level was set at
0.05.

Results

The results showed a significant difference in knee val-
gus angle (P=0.001), abduction ROM of hip (P=0.01), ex-
ternal rotation ROM of hip (P=0.01), dorsiflexion ROM
of ankle with knee extension (P=0.001), dorsiflexion
ROM of ankle with knee flexion (P=0.001), hip abduc-
tion strength (P=0.002), hip external rotation strength
(P=0.01), and plantarflexion strength of ankle (P=0.03)
between the control and training groups. However, the
results showed no significant difference in plantarflex-
ion ROM of ankle and dorsiflexion strength of ankle
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(P>0.05). After one month, the results showed the sustain-
ability of the effect of training on abduction and external
rotation ROM of hip, dorsiflexion ROM of ankle with
knee extension and flexion, and dorsiflexion and plan-
tarflexion strength of ankle (Table 1).

Conclusion

It seems that the neuromuscular training can reduce the
risk of non-contact ACL injury in male football players
with DKV by improving strength and ROM of hip and
ankle. Hence, the neuromuscular training is recommend-
ed as an effective program for these athletes.
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Table 1. Results of repeated measures ANOVA regarding within-group and between-group effects of neuromuscular training

Variables Effect Source SEE df bl F P e L
Squares Square squared Power
A _ Time 107.75 2 38 1564 00017 0.40 0.99
Within-subject Timexgroup 113.56 2 56.75 16.48 0.001" 0.41 0.98
Knee valgus angle Error 158.43 46 344 ' : ' '
(degree) G 959 959
Between- roup 195.91 1 195.91
subject Error 710.96 23 30.91 6.33 0.01 0.21 0.67
A _ Time 100.60 2 3030543 goo1v 0.28 0.96
Within-subject Timexgroup 52.60 2 26.60 o
4.77 0.01 0.17 0.76
Hip abduction Error 253.42 46 5.50
ROM (degree)
Between- Group 243.82 1 243.82
subject Error 1814.39 23 78.88 SHE g O D2
N _ Time 93.48 2 4674 g6 goo1” 0.29 0.97
Hi Within- subject Timexgroup 52.09 2 26.04 .
p 5.36 0.001 0.18 0.81
external rotation Error 223.26 46 4.85
ROM (degree) Between- Group 233.82 1 23382, 0.04 016 051
subject Error 53.42 23 53.42 ’ ’ ’ '
N _ Time 4358 2 2L 60 00017 0.70 1.00
Ankle dorsiflexion  Within-subject  Timexgroup 20.86 2 10.43 -
26.14 0.001 0.53 1.00
ROM with knee Error 18.35 46 0.39
extension (degree) Between- Group 78.27 1 78.27
subject Error 245.77 23 10.68 (=2 e Lz o
Aoyi Within-subject Tim-(relln Sou ig% ; 1£§75968 37.70 0.001™ 0.62 1.00
Ankle dorsiflexion ) group : : 1752 0.001" 0.43 1.00
ROM with knee Error 21.94 46 0.47
flexion (degree) Between- Grou 144.44 1 14444
p § . -
subject Error 326.88 23 14.21 10.16 0.004 030 0.86
N _ Time 4.13 2 206 528 o001 0.46 1.00
Ankle Within-subject  Timexgroup 9.73 2 4.86 .
0.67 0.002 0.23 0.91
plantarflexion Error 329.57 46 7.16
ROM (degree) Between- Group 0.27 1 0.27
subject Error 1211.77 23 52.68 oS B i (i
N _ Time 172.70 2 8635 1997 00017 0.46 1.00
) ) Within-subject Timexgroup 62.27 2 31.13 718 0.001" 0.23 0.91
Hip abduction Error 199.35 46 433 : : : :
strength (ke) G 682.08 1 682.08
Between- roup R |
subject Error 5137.56 23 223.37 3.05 0.09 011 038
. Witinsibiect  Tmeigow 2465 2 123 1953 00017 045 100
Hip external J group : ; 480 001 0.17 0.77
e p— Error 118.15 46 256
(kg) Between- Group 139.12 1 139.12
subject Error 904.95 23 39.12 3.53 0.07 0.13 0.43
A _ Time 67.31 2 386,56 go01” 0.24 093
Within-subject Timexgroup 10.57 2 5.28
Ankle dorsiflexion Error 204.69 a6 445 8 031 0.04 0.24
strength (kg)
Between Group 53.26 1 53.26
subject Error 1818.00 23 79.04 0.67 0.42 0.02 0.12
N _ Time 92.57 2 4628 1069 0001" 031 0.98
Ankle Within-subject ~ Timexgroup 3136 2 15.68 .
3.62 0.03 0.13 0.64
plantarflexion Error 199.04 46 4.32
strength (kg) Between- Group 3.75 1 3.75
subject Error 1251.77 23 54.42 g Oz goos e

“Significance 0.05, **Significance 0.01.
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11. Shapiro-Wilk

12, Repeated measures analysis
13. Bonferroni

14. Levene's test

15. Mauchly

16. Independent t-test
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